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Abstract

Objective: To study the test-retest reliability of isokinetic assessment of shoulder internal rotators(IR) and exter-
nal rotators(ER) in different positions by using a Biodex® dynamometer.

Method: Twenty-eight healthy participants were tested twice by the same examiners with interval of 1 week be-
tween sessions at 60°/s and 180°/s concentrically. Every participant was tested in seated and supine positions
in each session. Use intraclass correlation coefficient(ICC) and standard error of measurement(SEM) to analyze
the test-retest reliability between those two positions.

Result: Moderate to high reliability was found for peak torque(PT), total work(TW), average power(AP) and av-
erage peak torque(AVG PT) (ICC:0.83—0.98). Low to high reliability was found for PT/body weight(BW)
(ICC:0.71—0.94) and ER/IR ratio (ICC:0.29—0.84). The SEM ranged from 6.8% to 27.0% and the results of
supine position (SEM: 6.8%—23.1%) was better than that of seated position (SEM: 7.2%—27.0%).

Conclusion: Both seated with 45° of shoulder abduction in the scapular plane position and supine with 45° of
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shoulder abduction are reliable for isokinetic assessment of shoulder internal and external rotators, while the re-

sulte of supine position is more reliable than that of seated position. In the clinical practice, the standard error

of measurement(SEM) and minimal detectable change(MDC) reported in this study should be taken into ac-

count when evaluating the change of each participant.
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I )y 58 Bk B Pearson .o o e SEM MDC
(N-M) Wit b memy EREIcC OSGERKE TammT o (%)
Shike
F AR AV L 60°/s 21.049.1  21.9+8.9 0.924? 0.88 0.92 0.84—0.96 2.55 11.9 33.0
T A 180°/s 16.5£7.9 16.8+7.9 0.977% 0.31 0.98 0.95—0.99 1.19 7.2 19.9
i ANEM 60°/s 27.946.3 27.6+6.9 0.889% 0.34 0.89 0.77—0.95 2.23 8.1 223
i AEME L 180%/s 22.0+6.7  21.8+7.0 0.897% 0.15 0.90 0.79—0.95 2.22 10.1 28.1
JEM B4 60°/s 19.1+8.2 19.5+7.9 0.924% 0.44 0.92 0.84—0.96 2.24 11.6 32.1
e AR {7 180%/s 142469  14.316.4 0.904? 0.09 0.90 0.80—0.95 2.09 14.6 40.5
ZE) AEM 60°/s 23.4+6.5  23.3+6.8 0.938? 0.10 0.94 0.87—0.97 1.58 6.8 18.8
ZE AMEM (180°/s 17.145.3 17.246.2 0.877% 0.10 0.87 0.73—0.94 2.09 122 33.8
AIE
i AEf . 60°/s 2434123  25.8+11.2 0.867 1.45 0.86 0.72—0.93 434 17.3 48.0
0 A 180°/s 20.4+10.8  21.6+11.2 0.931% 1.22 0.93 0.85—0.97 291 13.8 38.4
0 AEMSE . 60°/s 233+10.6  22.449.7 0.963% 0.87 0.96 0.92—0.98 2.03 8.9 24.6
A AEMZ L 180°/s 18.5£9.2 17.9+8.4 0.944% 0.58 0.94 0.88—0.97 2.15 11.8 32.8
e AR A7 60°/s 245104  24.8+10.2 0.937? 0.38 0.94 0.87—0.97 2.58 10.5 29.0
Zefi AL A7 180°/s 19.9410.6  21.149.7 0.888% 1.12 0.89 0.77—0.95 3.45 16.8 46.6
e AERME .60°/s 239493  23.3+8.6 0.954% 0.57 0.95 0.90—0.98 1.98 8.4 233
e APERMz L 180%/s 19.048.5  19.5+8.2 0.867° 0.44 0.87 0.73—0.94 3.05 15.9 43.9
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(%) Witk gy B Ice OSRREKE —amET 0 (%)
ShiE
Fmy A 60°/s 31.2+8.5 32.5+8.1 0.833% 1.30 0.83 0.67—0.92 3.41 10.7 29.7
A0 A 180°/s 242+73  24.6+7.5 0.940? 0.43 0.94 0.87—0.97 1.82 7.5 20.7
i APEMSE . 60°/s 43.147.1  42.346.6 0.715% 0.74 0.71 0.47—0.86 3.68 8.6 23.9
A AVEMZ L 180°/s 33.848.0  33.4+7.5 0.811% 0.47 0.81 0.63—0.91 3.38 10.1 27.9
e A 60°/s 28.2+7.8 29.0+6.8 0.802% 0.77 0.80 0.61—0.90 3.30 11.6 32.1
ZEf AR A7 180°/s 20.847.1 21.1+6.6 0.838% 0.26 0.84 0.68—0.92 2.77 13.2 36.7
ZEf) M .60°/s 358469 354459 0.854% 0.42 0.84 0.69—0.92 2.55 72 19.8
ZEM ANEMZ 180°/s 26.145.8  26.2+6.5 0.753% 0.09 0.75 0.53—0.88 3.10 11.9 32.9
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i AEM; L60°/s 34.4+10.0  33.1+8.6 0.885% 1.32 0.88 0.75—0.94 3.28 9.7 26.9
i AVEMZ L 180°/s 273497  26.5+8.3 0.878% 0.78 0.87 0.74—0.94 3.28 12.2 33.7
e AR A7 60°/s 36.3£10.2  36.9+9.9 0.893% 0.63 0.89 0.78—0.95 3.28 9.0 24.8
JEM B 180°/s 31.149.5  29.4+11.2 0.835% 1.75 0.83 0.66—0.92 433 143 39.7
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A AVEMZ L 180°/s 221.7491.7 221.7+101.5 0.928% 0.08 0.92 0.84—0.96 26.81 12.1 33.5
2 AR A7 60°/s 110.9+48.6 115.2450.1 0.931% 429 0.93 0.86—0.97 13.05 11.5 31.9
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ZEM AVEMZ L 180°/s 165.6+82.8 162.6+88.7 0.910? 3.00 0.91 0.81—0.96 26.02 15.9 44.0
AIE
Fi B4 . 60°/s 153.4+78.4 165.7+74.3 0.861% 12.34 0.86 0.72—0.93 28.67 18.0 49.8
A AAf L 180°/s 196.5+132.3 220.8+133.8 0.902? 2427 0.90 0.80—0.95 41.65 20.0 55.3
0 AEMSE L 60°/s 136.9+78.6 132.2+70.7 0.969% 478 0.96 0.92—0.98 14.17 10.5 29.2
T AVEMZ L 180°/s 169.0+118.6 167.7+111.8 0.949% 1.30 0.95 0.89—0.98 26.52 15.8 43.7
ZE AR A7 60°/s 147.3+62.1 160.5+69.1 0.851% 13.20 0.85 0.69—0.93 25.76 16.7 46.4
e Asf7  180°/s 182.9+117.7 205.4+118.1 0.837% 22.50 0.84 0.68—0.92 47.59 24.5 67.9
e MM .60°/s 146.0£67.9 143.3+62.6 0.950? 2.71 0.95 0.89—0.98 15.16 10.5 29.0
ZEM APERMZ L 180°/s 188.0+113.2 189.9+102.8 0.890? 1.86 0.89 0.77—0.95 36.46 19.3 53.5
ICC: 4 N AR %0 ; SEM : TR AR LR s MDC : /Nl 46 28 £k s (DP < 0.05 ;P < 0.01
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ShiE
i As 4 . 60°/s 13.846.7 14.3+6.0 0.951% 0.49 0.95 0.89—0.98 1.47 10.5 29.0
i AR 180°/s 18.9+13.2 20.3+12.8 0.973% 1.29 0.97 0.94—0.99 2.17 11.1 30.8
A5 AIEMS; L60°/s 19.4+6.6 18.9+6.1 0.950? 0.53 0.95 0.89—0.98 1.46 7.6 212
i APEM L 180°/s 27.8+14.0 27.9+15.4 0.946% 0.08 0.94 0.88—0.97 3.54 12.7 352
ey A4 60°/s 12.345.7 12.745.7 0.9412 0.41 0.94 0.88—0.97 1.38 11.1 30.8
2 AE A7 180°/s 13.8+11.4 14.6£10.8 0.915% 0.81 0.91 0.82—0.96 3.25 22.9 63.5
e MM 60°/s 15.846.3 15.546.3 0.943% 0.36 0.94 0.88—0.97 1.51 9.6 26.7
el AMEM  180°/s 15.8+6.3 15.5+6.3 0.943% 0.36 0.94 0.88—0.97 1.51 9.6 26.7
AIE
T As 4 . 60°/s 16.6+9.3 18.3+8.7 0.878% 1.68 0.88 0.75—0.94 3.16 18.2 50.3
) AL 180%/s 24.8+19.0 28.2+19.9 0.920% 3.48 0.92 0.83—0.96 5.54 20.9 57.9
A A 60°/s 14.448.7 14.0+7.8 0.965% 0.45 0.96 0.92—0.98 1.65 11.6 322
i APEM7 L 180°/s 20.2+16.4 20.0£15.5 0.948? 0.23 0.95 0.89—0.98 3.66 18.2 50.6
ZEf) A 60°/s 15.9+7.3 17.4+8.0 0.829% 1.46 0.83 0.66—0.92 3.20 19.2 53.3
JEM B 180°/s 22.7+16.7 25.5+16.8 0.849% 2.80 0.85 0.70—0.93 6.52 27.0 74.9
2 AMEM 60°/s 15.347.7 14.7£7.2 0.942% 0.61 0.94 0.87—0.97 1.82 12.1 33.5
e DM L 180°/s 21.9+15.7 22.0+14.6 0.890? 0.07 0.89 0.77—0.95 5.07 23.1 64.1
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GR ARG T A e URE S L1 3P B, A
(J8 R AN 45° R 300, J8 Mg 18 5 A0 EM
(JF KT A1 450 IR0 ) A7 24 5 A R g A AR X
HIEE ., x—45 %8 5 Edouard P® Malerba” . Ann
SEU I AT A SR — B, T P R R R A SRR .
Edouard P"5 Malerba 25°M{#i Ff Biodex £ %15 & 4t
HEAT AR A (B 215 A 45° i 30°, J8 BB 1)
J& KT T i VRS UL I, 285 SR PR g ) iR
T ) A X6 2 A5 BE R 4T (ICC 4351 4 0.87—0.97 LA
J%0.62—0.95) ; Ann FE" Y SLEEHL 19 44 (@ %
i H (20—27 % ) f#i F Biodex System3 25 3 il 4%,

SR F A AN, R Y- 1T PN ) 320 7 DG4 T 2 LA 45k
WL 9 8 52 I3k, &85 2R R /R g 7 4 (ICC: 0.88—
0.96) Fl i 3 (ICC: 0.82—0.89) B FH X o 1l 15 7 R
U ASHFSE I 155 1Y ICC {H 75 FFl 4 0.86—0.98,
Y Edouard P"™, Malerba & Forthomme £ " 1) 45 5
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RS BETVERENBESZERNTEEFENELER (xs)
SR S Ik IR Pearson e SEM MDC
(N-M) ik Wit kg R ICC OSREMERR —amET 0 (w)
S
Fmy A 60°/s 19.3+8.6 20.0+8.1 0.941% 0.68 0.94 0.87—0.97 2.07 10.5 29.2
A AAf L 180°/s 18.0£10.2 19.2+10.5 0.926 1.27 0.93 0.85—0.97 2.81 15.1 419
A0 AREME L60°/s 26.0+6.7 25.946.4 0.907% 0.07 091 0.81—0.96 2.02 7.8 21.6
i AVEMZ 180°/s 19.046.3 19.4+6.6 0.890% 0.41 0.89 0.78—0.95 2.14 11.2 31.0
ey A4 60°/s 17.4+7.3 18.0+7.1 0.930% 0.67 0.93 0.85—0.97 1.93 10.9 30.2
Zefi LA 180°/s 11.8+6.6 12.1+6.4 0.922% 0.29 0.92 0.84—0.96 1.82 15.2 42.1
e A 60°/s 21.8+6.3 21.7+6.4 0.922% 0.08 0.92 0.84—0.96 1.79 8.2 229
2 AMEM (180°/s 15.245.1 15.345.8 0.888 5.15 0.88 0.76—0.94 1.88 12.4 34.3
AIE
i AEAE . 60°/s 22.3+11.3 23.7+10.4 0.892% 1.38 0.89 0.77—0.95 3.62 15.7 43.6
A ARA L 180°%/s 18.0+10.2 19.2+10.5 0.926 1.27 0.93 0.85—0.97 2.81 15.1 419
i ATEM 60°/s 21.1+10.3 20.449.1 0.955% 0.68 0.95 0.89—0.98 221 10.7 29.6
i APEMZ L 180°/s 15.6+8.6 15.448.2 0.946? 0.22 0.95 0.88—0.97 1.97 12.8 353
e AR A7 60°/s 22.449.7 23.5+10.0 0.861? 1.11 0.86 0.72—0.93 3.67 16.0 443
JEM A4 180°%/s 17.449.6 18.349.2 0.871% 0.82 0.87 0.74—0.94 3.38 18.9 52.5
ZEf AMEM 60°/s 22.049.0 21.348.1 0.949? 0.70 0.95 0.89—0.97 2.01 9.2 25.6
ZEM APEMZ L 180°/s 16.548.2 16.8+7.6 0.887? 0.33 0.88 0.77—0.95 2.68 16.1 44.6
ICC: ZH N AHE 250 SEM : TR AR LS s MDC : Fe/ Nl 46 28 4k s (DP < 0.05; QP < 0.01
*6 BERTRENBERNIEEIIMNESHEMBNALLELER (xs)
SN 5 N BEIUREIL ) LA IR IR Pearson - AU SEM MDC
(%) ik Wit hemgy CHEREICC OSWEMERR —eamET 0 (%)
va)
AR {37 60°/s 91.2420.9 86.4+14.5 0.376" 4.76 0.35 0.02—0.64 14.26 16.1 445
AR 180°/s 85.4424.6 81.1+15.5 0.341 438 0.31 0.07—0.61 16.71 20.1 55.6
IEMS 60°/s 132.6+34.7 133.0431.9 0.799% 0.04 0.80 0.61—0.90 15.02 11.3 313
MEMY 180°/s 131.2+35.8 131.5+30.9 0.845% 0.24 0.84 0.68—0.92 13.52 10.3 28.5
i
AR {37 60°/s 78.248.9 80.0+14.7 0.323 1.78 0.29 0.09—0.59 9.97 12.6 34.9
ARA7 180°/s 75.5£23.5 70.4422.1 0.712% 5.13 0.71 0.46—0.86 12.27 16.8 46.6
MEMS 60°/s 105.6+23.3 103.8+18.4 0.656% 1.86 0.64 0.35—0.81 12.54 12.0 33.2
EM 180°/s 95.2+20.9 92.1+17.6 0.652? 3.09 0.64 0.36—0.82 11.51 12.3 34.0
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